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Figure 1: A CaM-dependent NAD kinase identified in Arabidopsis. A: NAD+ kinase activity in an E. coli 
bacterial extract expressing the NADKc-1 protein (gene At1g04280). Ca2+, AtCaM1 and EGTA were added at 
different times, as indicated in the graph. B: Schematic representation of the NADKc-1 primary sequence. NR: N-
terminal Region with internal hydrophobic region; CBS: putative conserved CaM-binding site; WM: Walker A
motif (ATP binding site). C: Affinity of NADKc-1 recombinant protein for CaM: Activity of the purified NADKc-
1 recombinant protein after denaturation in urea and subsequent refolding was measured in the presence of 50 µM
Ca2+ and as a function of [AtCaM1]. Experiments were performed in triplicate and data shown are from one
representative experiment. Binding data were analyzed assuming tight-binding. Kd value for AtCaM1 binding varied
from 0.6 to 1 nM. C: Inhibition of NADKc-1 activity by competition with the putative CaM-binding site (black
dots). Black squares correspond to results obtained with a negative control peptide, which does not bind CaM.
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Figure 2: NADKc-1 associates with mitochondrial in tobacco leaves. Representative pictures of
transiently transformed tobacco leaf cells. Left: YFP (green), Center: RFP (red), and Right: merged
fluorescence. The top row shows a representative image of tobacco cells co-transformed with the
35S::NADKc-1NR-YFP construct and a mitochondrial marker, pSu9–RFP. The middle row shows a
close-up of mitochondria from the lower right region of the images in the top row. White arrows indicate
regions in which the YFP signal appears peripheral with respect to the RFP signal. The bottom row
shows a representative image of tobacco cells transformed with the 35S::YFP-NADKc-1 construct alone.
The central image shows the background signal in the RFP channel.
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Figure 3: Characterization of Arabidopsis NADKc-1 mutant lines. A: schematic representation
of the NADKc-1 gene and position of the T-DNA insertions in the nadkc-1-1 and nackc-1-2 mutant
lines. B: NADKc-1 transcript levels in Col-0 and NADKc-1-mutant seedlings. Levels are expressed
relative to GAPDH. Data shown correspond to mean +/- s.d., n=3. C: NAD+ kinase activity
measured in Col-0 and NADKc-1-mutant plants (7-day-old whole plantlets), in the presence of the
CaM inhibitor TFP (40 µM) or AtCaM1 (250 nM) and Ca2+ (0.5 mM). Values correspond to the
average of four replicates.
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Figure 4: Flg22-induced extracellular oxidative burst requires NADKc-1 activity, which can be
complemented in Arabidopsis mutant lines. A: Flg22 (1 µM)-induced oxidative burst in Col-0 and
NADKc-1 mutant 7-day-old seedlings (30 plantlets per well, data shown correspond to mean +/- s.d. for 4
wells). B. NAD+ kinase activity measured in Col-0 and mutant plants complemented with NADKc-1 gene
(nadkc-1_NADKc-1-1 and nadkc-1_NADKc-1-2) in 7-day-old whole plantlets, in the presence of the
CaM inhibitor TFP (40 µM) or of AtCaM1 (250 nM) and Ca2+ (0.5 mM). C. Flg22 (1 µM)-induced
oxidative burst in Col-0, nadkc-1-1 mutant and mutant plants complemented with NADKc-1 gene (nadkc-
1_NADKc-1-1 and nadkc-1_NADKc-1), 7-day-old seedlings, 30 plantlets per well, data shown
correspond to mean +/- s.d. for 4 wells.
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